This study examined the associations between parental cigarette smoking and youth externalizing behaviors (i.e., oppositional and conduct problems) both concurrently and 1 year later, and tested whether parental smoking predicted youth externalizing over and above parent psychosocial, family, and demographic characteristics linked to smoking and externalizing behaviors. Data were drawn from the Seattle Social Development Project (SSDP) and The Intergenerational Project (TIP), a prospective longitudinal study aimed toward understanding the intergenerational transmission of substance use, mental health, and risky behaviors. The current study used multilevel modeling to examine both concurrent and lagged associations from 325 families, which included parents and youth (Aged 6 -19) across seven waves of data. In concurrent analyses, both parental smoking and several family characteristics independently predicted higher levels of child externalizing behaviors, even after controlling for parent age at child birth and demographic correlates of smoking. However, parental depressive symptoms reduced the association between smoking and externalizing behaviors to nonsignificance in concurrent models. In lagged analyses, only harsh parenting, low monitoring, and low parent-child bonding predicted externalizing behaviors 1 year later; parental smoking did not predict externalizing behaviors over time. Results showed that parental smoking, mental health, parenting, and family relationships all are associated with externalizing problems and constitute potential intervention targets in the short term, though poor parenting and parent-child bonding, rather than smoking, predicted externalizing behaviors over time. The robust association between concurrent parental depressive symptoms and youth conduct problems may suggest prioritizing parental mental health (e.g., via mental health screening) for improving both parent and child well-being.
A large body of research shows that parental cigarette smoking and family smoking environment are associated with a wide range of emotional and behavior problems among children, including externalizing behaviors such as oppositional and conduct problems (Eskenazi & Castorina, 1999; Herrmann, King, & Weitzman, 2008) . However, most of this research is focused on the effects of prenatal smoking on young child behaviors; much less is known about the effects of current (postnatal) parental smoking on externalizing behaviors, particularly during late childhood through adolescence. Moreover, the existing parental smoking literature typically attributes the link between smoking and child externalizing behaviors to biological and neurotoxic effects of secondhand smoke exposure in the household smoking environment (Herrmann et al., 2008; Pagani, 2014) . Yet it is possible that this link may also be attributed to other psychosocial and family characteristics that often co-occur with parental smoking and externalizing behaviors (e.g., parental depression, relationship problems, family dysfunction), which is a frequently untested explanation of effects in many parental and household smoking studies (Chastang et al., 2015; Rückinger et al., 2010; Twardella et al., 2010; Yang, Decker, & Kramer, 2013) . Thus, it is unclear whether parental smoking is associated with youth externalizing behaviors over and above other parent psychosocial and family characteristics. The current study examined the relationship between postnatal parental smoking and youth externalizing behaviors from childhood to late adolescence, and tested to what extent parenting behaviors, parent antisocial behavior, interparental conflict, parent-child bonding, parental mental health, and demographic characteristics contribute to this relationship, both concurrently and over time.
Postnatal Parental Smoking and Child Externalizing Behaviors
A limited number of studies have examined the relationship between postnatal parental smoking and child behavior problems, but have generally reported consistent positive associations. For example, previous studies have found that tobacco exposure in the family environment (i.e., parental or other family member smoking) is associated with greater externalizing behaviors in childhood, including emotional and conduct problems (Chastang et al., 2015; Rückinger et al., 2010; Yang et al., 2013) , aggressive and antisocial behavior (Pagani & Fitzpatrick, 2013) , general behavior problems (Twardella et al., 2010; Weitzman, Gortmaker, & Sobol, 1992; Williams et al., 1998) , and disruptive behavior disorders (Bauer, Anand, Carroll, & Downs, 2015) . Further research indicates that postnatal maternal smoking predicts greater aggressive, delinquent, or other externalizing behaviors among preschool children (Höök, Cederblad, & Berg, 2006; Williams et al., 1998) . However, less is known about whether the associations between smoking and behavior problems persist from childhood into adolescence. Only a few studies exist and have reported that postnatal parental or household smoking predicts greater emotional and externalizing behaviors through age 18 (Brook, Zhang, Balka, & Brook, 2012; Brook, Zhang, & Fagan, 2008; Poole-Di Salvo, Liu, Brenner, & Weitzman, 2010) . There remains an important gap in the literature in understanding these relations over a larger developmental span (e.g., childhood through adolescence, compared with only early childhood). Oppositional behaviors may persist and conduct problems may become more prevalent and severe later in adolescence (Loeber, Burke, & Pardini, 2009; Maughan, Rowe, Messer, Goodman, & Meltzer, 2004) . The current study examines links between postnatal parental smoking and oppositional and conduct problems outcomes among youth Aged 6 -19 years.
In addition to parental smoking, a large evidence base spanning decades shows that externalizing behaviors are multiply determined, and, in particular, the important role of parent and family functioning in shaping youth behavior problems across development (Loeber et al., 2009; Pardini, Waller, & Hawes, 2015) . Several theoretical models, including the social development model (Catalano & Hawkins, 1996) , coercion theory (Patterson, 1982) , and social learning theory (Bandura, 1977) posit that the development of youth externalizing behaviors is learned and reinforced through interactions and social and environmental factors in specific developmental contexts. Most relevant to the current study, empirical work shows that parental mental health (e.g., depression and anxiety; Brook et al., 2012; Goodman, 2007) , poor parenting (e.g., low monitoring and harsh parenting; Bailey, Hill, Oesterle, & Hawkins, 2009; Loeber et al., 2009) , parent antisocial behavior (Brook et al., 2008) , interparental conflict or violence (Ehrensaft & Cohen, 2012) , and poor parent-child relations and low bonding (Bailey et al., 2009 ) are associated with greater youth externalizing problems. These individual and family dimensions are likely to affect the development, maintenance, and escalation of youth problem behaviors through coercive family processes, parent modeling of maladaptive behaviors, and poor family bonding (Pardini et al., 2015; Patterson, 1982) .
Several studies in the broader adult smoking literature show that some of the same parent psychosocial and family characteristics related to youth externalizing behaviors are also correlates of tobacco smoking, including depression and other psychological distress (Gehricke et al., 2007; Kiviniemi, Orom, & Giovino, 2011; Luger, Suls, & Vander Weg, 2014) , anxiety (Morissette, Tull, Gulliver, Kamholz, & Zimering, 2007) , and family relationship stress (Slopen et al., 2013) . It is possible that parental smoking may be a behavioral marker of environmental stress in the family context (e.g., poor relationships and youth externalizing behaviors). The potential behavioral or motivational role of parental smoking is in line with stress-coping (Wills & Hirky, 1996; Wills & Shiffman, 1985) , social stress (Rhodes & Jason, 1990) , and self-medication (Gehricke et al., 2007; Khantzian, 1997 ) models of substance abuse, which indicate that substance use (parental smoking in the present study) may be a behavioral coping strategy to manage stress, decrease negative affect, and regulate mood (Baker, Brandon, & Chassin, 2004; Kassel, Stroud, & Paronis, 2003) . Given both the strong theoretical and empirical support for how parent and family functioning may be related to both parental smoking and youth externalizing behaviors, it is important for parental smoking research to consider these characteristics to better understand how smoking and externalizing behaviors may be related.
Purpose of Study
Much of the existing research in the parental and family smoking environment area attributes the effects of smoking on child problem behaviors to secondhand tobacco smoke exposure (e.g., through neurobiological, genetic, or epigenetic effects; Eskenazi & Castorina, 1999; Pagani, 2014; Rückinger et al., 2010) . However, many postnatal parental smoking studies do not include parent psychosocial and family characteristics in addition to parental smoking as possible explanations of effects. In fact, several authors have pointed out the importance of including psychosocial and family characteristics in this line of research and have noted the limitations of excluding these confounds in their own work (Chastang et al., 2015; Poole-Di Salvo et al., 2010; Rückinger et al., 2010; Twardella et al., 2010) . Further, much less is known about the effects of parental smoking and parent psychosocial and family characteristics on externalizing behaviors beyond young childhood, into adolescence. We seek to determine whether (a) smoking alone predicts externalizing behaviors, (b) it is the parent and family characteristics related to smoking that predict externalizing behaviors, or (c) both smoking and parent and family characteristics may uniquely contribute to externalizing behaviors. The current study uses prospective, longitudinal data to examine both concurrent and lagged associations between parental smoking and youth oppositional and conduct problems from childhood to adolescence (Ages 6 -19), and whether the effects of parental postnatal smoking persist when other parent and family characteristics are included as covariates. This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Method

Participants and Procedure
We used data from The Intergenerational Project (TIP), a prospective longitudinal study aimed toward understanding the intergenerational transmission of substance use, mental health, and risky behaviors. TIP families were identified from among adults participating in the ongoing Seattle Social Development Project (SSDP; Hawkins, Kosterman, Catalano, Hill, & Abbott, 2005) . TIP follows the children of SSDP participants and examines the links between parent and child behaviors. In 2002, data collection for TIP began and included SSDP participants who had become parents, the oldest biological child with whom they had regular face-to-face contact, and a second caregiver (when available). New families were recruited into TIP as SSDP participants became parents for the first time. Seven waves of data have been collected from 383 TIP families between 2002 and 2011. At the first data collection (Wave 1), SSDP parents averaged 27 years of age, and children were between 1 to 13 years of age. By Wave 7 (2011), SSDP parents averaged 36 years of age, and children ranged from 1 to 22 years of age.
In the current study, data were initially available for 325 families, though three participants were missing externalizing behavior outcomes. Analyses (described below) used data from 322 families who had data on all demographic and other control variables (i.e., child gender, parent age at child birth, parent race/ethnicity, parent education, and welfare receipt) and child externalizing outcomes at one or more waves of the study. Forty-nine percent of youth were female. About 47% of parents were Caucasian, 28% were African American, 18% were Asian American, and 7% were Native American. The highest education levels of the parent and second caregiver (if present) at the first wave of study participation were: 13% less than high school, 11% high school, 33% some college, 10% 2-year college, 18% 4-year college, and 15% postgraduate. The median family income range in 2010 was $50,001-$55,000, and 41.8% of the families were eligible for welfare receipt in one or more waves of the study. Most second caregivers in this study were parent figures (e.g., biological and step mothers and fathers, romantic partner of the SSDP parent), however some were grandparents, aunts, uncles, and so forth, who were nominated by the SSDP parent as having a significant role in raising the child. For brevity, this paper broadly refers to caregivers as "parents." Recruitment of eligible SSDP participants into TIP averaged 82% across waves, and retention from wave to wave averaged 90%. Study interviewers obtained informed consent from children Aged 18ϩ, assent from children Aged 6 -17, and parents gave consent for themselves and permission for their participating children Aged 6 -17. Study materials and protocols were approved by the University of Washington's institutional review board.
Measures
For all study measures (unless noted below), responses were averaged between the parent and second caregiver at each of the seven waves of data when two caregivers were present. We averaged parent reports when possible for both theoretical and practical reasons. Combining reporters may be more reflective of the overall family environment and parent/caregiver behavior, and was the best approach, given the complexity of analyses using an accelerated longitudinal design (see the Analyses section below for more information on the study design). Across the seven waves of the study, an average of 66% of the families were two-caregiver households (range ϭ 58% to 72% across waves).
All measures were coded such that higher scores indicated higher levels of the construct. Table 1 displays primary study variables means, standard deviations, and ranges. Internal consistency (Cronbach's alpha) was averaged across the study waves and between parents and caregivers. Alphas are provided below except for measures that reflect a summary index (i.e., parent antisocial behavior).
Youth externalizing behaviors. At each wave, the primary caregiver parent reported on their child's externalizing behaviors using the DSM-IV-oriented six-item Oppositional Defiant Problems subscale (e.g., stubborn, defiant, and argumentative behaviors) and the 12-item Conduct Problems subscale (e.g., steals, threatens, lies, gets into fights, antisocial behavior) from the Child Behavior Checklist (Achenbach & Rescorla, 2001 ). Items were rated from 0 (not true) to 2 (very true or often true). Across the study waves, average alphas were .83 (range ϭ .80 to .87) for oppositional problems and .78 (range ϭ .69 to .83) for conduct problems. About 85% of participants had youth externalizing behaviors outcome data for two or more waves of the study.
Parental cigarette smoking. Parents self-reported their frequency of past-month cigarette use 0 (not at all) to 4 (about a pack a day or more) at each wave of the study.
Parenting behaviors. Monitoring and harsh parenting were based on parenting measures used in Bailey et al. (2009) . Parents reported on a two-item measure of parental monitoring of their child's whereabouts at each wave of the study. A five-item measure of harsh parenting was assessed by parents' and caregivers' reports of psychologically and verbally abusive discipline (e.g., shouting, yelling, screaming, calling child dumb or lazy). Response options for both parental monitoring and harsh parenting ranged from 0 (never or almost never) to 4 (always or almost always). Across the study waves, the average correlation between the two parental monitoring items was .26 (range ϭ .10 to .59), and the average alpha for harsh parenting was .72 (range ϭ .65 to .76).
Parent antisocial behavior. In a six-item index based on antisocial behavior items derived from the Social Development of This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Youth Project (Hawkins & Catalano, n.d.) and the National Youth Survey (Elliott & Huizinga, 1987) , parents reported on their own antisocial behavior (e.g., picking a fight with someone, stealing) within the past year. Response options for each item were 0 (no) or 1 (yes); items were summed at each wave. The overall summed index reflected a count variable for parent antisocial behavior. Interparental conflict. Interparental conflict was measured using parents' reports of four items from the Partner Abuse and Partner Victimization subscales of the Revised Conflict Tactics Scale (Straus, Hamby, Boney-McCoy, & Sugarman, 1996) . Partner Abuse included items such as how often parents insulted, swore, yelled, or threatened to end relationship when they had a disagreement with their partner. The same four Partner Abuse items were used with reverse phrasing for Partner Victimization. All response options ranged from 0 (never) to 4 (very often). Across the study waves, the average alpha was .74 (range ϭ .70 to .78) for Partner Abuse and .75 (range ϭ .71 to .78) for Partner Victimization.
Parent-child bonding. This measure was drawn from the Communities That Care Youth Survey (Arthur, Hawkins, Pollard, Catalano, & Baglioni, 2002; Beyers, Toumbourou, Catalano, Arthur, & Hawkins, 2004; Glaser, Horn, Arthur, Hawkins, & Catalano, 2005) . All children (Ages 6 -19) reported on whether they feel close to their parents and caregivers, and older children (Ages 10 -19) were also asked, "Would you like to be the kind of person your parent/caregiver is?" Item response options ranged from 0 (NO!) to 4 (YES!). Across the study waves, the average correlation of older children's reports of the two items was .54 (range ϭ .44 to .63).
Parental mental health. Parental mental health was assessed with the six-item Depressive Symptoms and Anxiety subscales of the Brief Symptom Inventory (BSI; Derogatis & Melisaratos, 1983) . In the three waves that the BSI was administered (Waves 5-7 only; Waves 1-4 were coded as missing), parents self-rated the extent to which they experienced depressive symptoms and anxiety in the past week. Responses ranged from 0 (Not at all) to 4 (Extremely). The average alpha at each of the three waves was .81 for Depressive Symptoms and across the three waves was .73 (range ϭ .70 to .76) for Anxiety.
Control variables. Child age at each wave of the study was calculated from the child's birthdate. Because parents had their first child at different ages, we controlled for parent age when their child was born. We included demographic covariates (i.e., parent education, low income/welfare receipt, race/ethnicity, and child gender) in all analyses.
A measure of maternal prenatal use of tobacco and drugs was not available for about 20% of families in our sample (n ϭ 64; the biological mother did not participate). However, because of potential confounding effects, we conducted sensitivity analyses to determine whether the results differed for the full sample (n ϭ 322) that did not include the prenatal exposure variable in analyses and the smaller sample (n ϭ 260) with prenatal exposure included in analyses. Due to missing externalizing behaviors outcome data, one participant was dropped during analyses including the prenatal exposure variable, reducing the sample size for analyses from 261 to 260. The pattern of findings was indeed similar with and without the prenatal exposure variable for all models. As seen in Tables 2  and 4 (Model 1a), there were no significant effects of prenatal exposure on either the intercept or slope of both youth externalizing behaviors (all ps Ͼ .05). Thus, we did not include prenatal exposure in the main study analyses so that we could use the full sample for maximal statistical power.
Analyses
The TIP study used an accelerated longitudinal design (i.e., an age cross-section of youth followed over time), which aligns overlapping child birth cohorts by age (6 to 19) to examine developmental change in youth externalizing outcomes. The accelerated longitudinal design allows for analysis of developmental changes over a broader age span (here, over 13 years) than would be possible in a traditional panel study across the seven waves of data. For more information on accelerated longitudinal designs, see Duncan, Duncan, and Hops (1996) and Miyazaki and Raudenbush (2000) . We used multilevel modeling with restricted maximum likelihood estimation for all analyses (HLM for Windows 6.08; Raudenbush, 2004) , which accounts for repeated measures (observations across time) nested within person and allows explicit modeling and testing of cohort effects (Raudenbush & Bryk, 2002; Raudenbush & Chan, 1993) . Once we accounted for child age and age of parent at child birth, there were no between-cohort differences in the developmental pattern of the child outcomes; we could therefore combine cohorts in all analyses (Miyazaki & Raudenbush, 2000) .
This study used a two-level multilevel model where the Level 1 model describes how individuals change over time, and the Level 2 model describes how changes differ across individuals (Raudenbush & Bryk, 2002) . For all analyses, child age was used as the "time" variable and was centered at 11 (mean age of the sample). Level 1 within-person variables included age, time-varying predictors (parental smoking, parenting behaviors, parental antisocial behavior, interparental conflict, parent-child bonding, and parental mental health), and oppositional and conduct problems outcomes. Level 2 between-person variables included demographic characteristics (parent age at child birth, parent education, welfare receipt, parent race/ethnicity, and child gender), which were modeled as time-fixed predictors of the intercept and slope of each child externalizing behavior outcome. The HLM program accounts for missing data at Level 1 using empirical Bayes estimation (Little & Rubin, 2002; Raudenbush & Bryk, 2002) .
In our main analyses, we estimated a series of models that tested six sets of parental postnatal smoking plus parent/family grouped predictors for each oppositional and conduct problems outcome for both concurrent analyses (Tables 2-5) and lagged analyses (timeordered predictors measured one year prior to outcomes, which are reported in the online supplementary materials). Grouped predictors corresponded to theoretically meaningful family dimensions of parent characteristics and behaviors, parent-child relationships, and other family functioning, which are consistent with literature discussing the etiology of externalizing behaviors in the family context (Loeber et al., 2009; Pardini et al., 2015) . Multivariate model groupings also reduced the ultimate number of models tested. We tested a sequence of models based on prior literature showing evidence of postnatal smoking and parent and family characteristics predicting child externalizing behaviors. To answer our research questions, we first tested the main effects of prenatal smoking on externalizing behaviors (Model 1a, as described above) and postnatal smoking on externalizing behaviors (Model This document is copyrighted by the American Psychological Association or one of its allied publishers.
1b). After determining that there was no main effect of prenatal smoking on either externalizing behavior, we proceeded to examine the contributions of parental postnatal smoking with parent psychosocial and family time-varying predictors, using Model 1b as our baseline model. We then tested a sequence of five separate multivariate models in no particular order, which included parental postnatal smoking with parenting behaviors (Model 2), parent antisocial behavior (Model 3), interparental conflict (Model 4), parent-child bonding (Model 5), and parental mental health (Model 6) to determine the unique effects of postnatal smoking and parent and family characteristics. Demographic characteristics were included as time-fixed predictors in all concurrent and lagged models tested in this study.
For each model, we reported the deviance statistic (a measure of model fit) using full maximum likelihood estimation, and the proportion of variance explained by added Level 1 time-varying parent and family predictors in the externalizing behavior outcomes (Raudenbush, 2004; Singer & Willett, 2003) . Deviance statistics (Ϫ2LL) can be positive or negative, with larger absolute values generally indicating poorer model fit. The baseline Model 1b was nested within each subsequent Model 2-6 that included Level 1 predictors. Tables 2-5 and the online supplemental materials tables show deviance statistics and number of estimated parameters for each model, but we did not conduct chi-square difference tests that formally compare model deviances due to different sample sizes across nested models (Singer & Willett, 2003) . Next, to estimate the amount of variance the Level 1 predictors accounted for in the externalizing behavior outcomes, we calculated a pseudo-R 2 statistic for each model. Pseudo-R 1 2 ϭ ( u 2 Ϫ c 2 / u 2 ), where u 2 is the Level 1 variance component from the unconditional linear growth model and c 2 is the Level 1 variance component from the conditional fitted model with added parent and family predictors (LaHuis, Hartman, Hakoyama, & Clark, 2014; Raudenbush & Bryk, 2002) . Models and the proportion of variance accounted for are presented in Tables 2-5 .
Results
Preliminary analyses showed that the pattern of developmental change in both oppositional and conduct problems across Ages 6 -19 was best represented by a linear trend. The prevalence of nonsmoking parents averaged 71% (range ϭ 59%-79%) across Wave 1-Wave 7 of the study. As described above, we first tested whether there was an effect of prenatal smoking on oppositional and conduct problems with a smaller subset of participants whose prenatal smoking status was available. In Tables 2 and 4, Model 1a shows no statistically significant association with either externalizing behavior. The positive association between postnatal smoking and externalizing behaviors remained when prenatal smoking was accounted for, suggesting that the effect of postnatal smoking This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
on child externalizing behavior is not wholly explained by prenatal smoking. All further main analyses used Model 1b as the baseline model, which included postnatal smoking. Tables 2 and 3 show the results of concurrent multilevel models of parental smoking and parent and family characteristics predicting child oppositional behaviors, controlling for demographic characteristics. Model 1b indicated that higher parental smoking predicted greater youth oppositional problems. Results from Models 2-6 indicated that smoking and several parent and family characteristics predicted oppositional behaviors. Higher harsh parenting and lower parental monitoring (Model 2), higher partner abuse (Model 4), and lower parent-child bonding (Model 5) were all associated with greater oppositional problems. Parent antisocial behavior (Model 3) and mental health (Model 6) were not related to child oppositional problems. Parental smoking remained significantly predictive of child oppositional problems in all models except Model 4 (interparental conflict) and Model 6 (parental mental health).
Next, we tested the same six models with youth conduct problems as the outcome (see Tables 4 and 5 ). Similar to results for oppositional problems, Model 1b showed that higher parental smoking was related to greater youth conduct problems. Poor parenting (higher harsh parenting and lower parental monitoring; Model 2) and parental depressive symptoms (Model 6) predicted greater conduct problems. Parent antisocial behavior (Model 3), partner abuse and victimization (Model 4), low parent-child bonding (Model 5), and parental anxiety (Model 6) were not independently related to conduct problems over and above demographics and parental smoking. Parental smoking remained significant in all models except for Model 6, which included parental depressive symptoms and anxiety.
Associations between youth externalizing behaviors and demographic characteristics were generally consistent across analyses for separate oppositional and conduct problems outcomes. In all models except for Model 6, lower parent age at child birth was associated with greater oppositional and conduct problems. Being Asian American (vs. White) was generally associated with fewer oppositional problems (except for Model 6), but was only associated with fewer conduct problems in Model 2. Welfare receipt was associated with greater oppositional problems in Models 1b and 3. Higher parent education and being African American (vs. White) were associated with fewer oppositional problems in Model 2.
Additionally, we tested the same models for each externalizing behavior using lagged associations, in which predictors were measured 1 year prior to the outcomes. Lagged results showed that neither main effect of parental smoking on oppositional or conduct problems was significant (ps Ͼ .05). However, models including poor parenting behaviors remained reliable predictors for oppositional problems (b ϭ .20; SE ϭ .03; p Ͻ .001 for harsh parenting) and conduct problems (b ϭ .07; SE ϭ .01; p Ͻ .001 for harsh parenting, and b ϭ Ϫ.03; SE ϭ .03; p Ͻ .05 for low monitoring). Additionally, low parent-child bonding predicted greater conduct Tables 2-5 and Tables 1-4 in the online supplemental materials. As described above, no formal chi-square difference tests of model fit were conducted because of different sample sizes across nested models. Tables 2-5 display modest amounts of the proportion of variance explained by time-varying Level 1 predictors in both oppositional and conduct problems outcomes. Interparental conflict and parental mental health explained the most within-person variance in outcomes tested, with the highest proportions of variance explained in conduct problems by models that included interparental conflict (20%) and mental health (32%).
Discussion
The main goal of this study was to examine the links between postnatal parental smoking and youth externalizing behaviors while accounting for parent, family, and demographic characteristics that may co-occur with both smoking and externalizing behaviors. Overall, the pattern of results showed that smoking and parent and family characteristics independently predicted youth externalizing behaviors in the short term (concurrent analyses). However, only parenting and parent-child bonding predicted externalizing behaviors in the long term (lagged analyses). That is, parental smoking did not predict externalizing behaviors over time. Fergusson, Horwood, and Lynskey (1993) also found similar results of no longitudinal associations between maternal postnatal smoking and child conduct problems or other disruptive behavior outcomes after accounting for a range of demographic and social factors.
Importantly, parental depressive symptoms emerged as a robust predictor of youth conduct problems in concurrent analyses, such that including depressive symptoms in the model reduced the association between parental smoking and conduct problems to nonsignificance. In analyses looking at oppositional problems, associations with parental smoking became marginally nonsignificant when parental depression was modeled. This pattern of findings suggests that parental mental health may drive both parental smoking and youth externalizing. A large literature base on the deleterious effects of parental depression on youth externalizing problems and other child well-being supports our findings (Goodman, 2007; Sweeney & MacBeth, 2016) . In fact, several studies have found that adults who smoke experience a number of individual psychosocial risk factors, including mental health problems like depression (Brook, Zhang, & Brook, 2014; Trosclair & Dube, 2010) . Individuals may smoke cigarettes to manage negative affect or cope with psychological distress, negative life events, This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
a stressful family environment, and interpersonal problems via self-medication (Baker et al., 2004; Brook et al., 2014; Gehricke et al., 2007; Kassel et al., 2003) . Furthermore, negative parental personality attributes and interpersonal styles (e.g., negative affect, poor emotion regulation, and higher internalizing individuals) may lead to subsequent youth problem behaviors through poor parenting and negative parent-child interactions (Goodman, 2007; Pardini et al., 2015) . Our results are in contrast, however, to a small number of studies that found parental smoking (or child household secondhand smoke exposure) and depression independently predicted child emotional and behavioral problems in longitudinal (Brook et al., 2008; Pagani & Fitzpatrick, 2013) and cross-sectional (Poole-Di Salvo et al., 2010) work. A limited amount of research has identified specific neurobiological mechanisms that may explain the effects of environmental tobacco smoke exposure on child mental health and behavior problems, including nicotine exposure affecting cellular communication (e.g., nicotinic receptors and neurotransmitter systems), structural brain development, and epigenetic influences (Eskenazi & Castorina, 1999; Pagani, 2014) . However, much remains unknown about the causal processes linking postnatal tobacco smoke exposure to child externalizing behaviors, particularly through adolescence. The current study suggests that future research on neurobiological mechanisms should include measures of parental mental health factors such as depression that may explain the association between parental smoking and child externalizing behaviors.
This study answered calls in the literature for research on parental smoking and youth externalizing behaviors to include a range of demographic, parent psychosocial, and family characteristics. Similar to other studies in this area (Brook et al., 2008; Höök et al., 2006; Poole-Di Salvo et al., 2010; Rückinger et al., 2010) , our results showed that demographic confounders alone do not explain the association between parental smoking and youth externalizing behaviors. Findings from our concurrent (short-term) analyses suggest that youth externalizing problems are multiply determined by both biological and social explanations (Williams et al., 1998) . Specifically, we found that both smoking and several parenting and family characteristics, including low monitoring, harsh parenting, interparental abuse, and low parent-child bonding independently predicted externalizing behaviors. These findings corroborate a large body of research on the associations among parental smoking, poor parenting, maladaptive family characteristics, and youth problem behaviors (Loeber et al., 2009; Pardini et al., 2015; Patterson, 1982) .
However, results of our lagged analyses showed that poor parenting and low parent-child bonding (but not parental smoking) predicted youth externalizing behaviors. These findings suggest that other parent and family factors associated with smoking (e.g., 3rd variables), rather than parental smoking itself, affect external- This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
izing behaviors over time. Our results are in contrast with other longitudinal work showing that parental smoking uniquely predicts child externalizing problems (Rückinger et al., 2010; Weitzman et al., 1992; Yang et al., 2013) , though it should be noted that these studies did not test the effects of several parent psychosocial and family characteristics, which may explain differing results.
Limitations and Strengths
Measures of parental depressive symptoms and anxiety were only available at three time points, and models including mental health did not converge in lagged analyses. This study used the well-known BSI (Derogatis & Melisaratos, 1983) to measure past week parental depressive symptoms and anxiety. Future research should examine the effects of both smoking and parental affective problems that may be accumulated over time, including additional measures of parent internalizing traits (e.g., neuroticism and clinical diagnostic measures). Next, despite evidence of statistically significant results of our parental monitoring measure on externalizing behaviors, the two monitoring items were only modestly correlated. This may have attenuated estimates of the relationships between monitoring and the outcomes. Additionally, our measure of parental smoking behavior captures past month frequency of smoking but does not measure children's level of secondhand smoke exposure, which may contribute to increased externalizing problems through neurobiological or other mechanisms. Although frequency of smoking among parents remains a valid and common measure of smoking exposure in the literature, objective measures of child smoke exposure would strengthen the conclusions from this study and should be used in future work.
The present study focused on understanding parent and family characteristics that may partially account for the association between parental smoking and youth externalizing behaviors. It is important to note that several other possible causal models not tested in this study might also account for this association. Future work will benefit from additional measures to better determine the range of mechanisms of transmission during child and adolescent development, such as heritable contributions from genetic and epigenetic influences, secondhand environmental smoke and other direct biological or psycho-pharmacological effects, child and sibling smoking, parental stress, and family modeling of smoking behaviors.
Despite these limitations, we note a number of strengths and contributions of the current study. Over a large developmental age span, the use of prospective longitudinal data and examination of both concurrent and lagged effects are particular strengths. The accelerated longitudinal study design combined with multilevel modeling provides a great deal of statistical power. This study included two caregivers, allowing improved measurement by combining multiple reporters (including fathers), which is likely more representative of family characteristics and the family environment. Lastly, unlike many prior studies of parental smoking and child externalizing behaviors, this study included a range of parent and family characteristics associated with smoking and externalizing behaviors to better determine whether it is smoking alone, or other characteristics that may co-occur with smoking and externalizing behaviors that predict youth oppositional and conduct problems.
Overall findings show the importance of including psychosocial and family characteristics in parental smoking studies for a more complete understanding of how smoking and child functioning are related. We found that the link between parental smoking and youth externalizing behaviors may be better accounted for by poor parenting and low parent-child bonding over time, whereas parental smoking and several parent and family characteristics remained independent predictors of externalizing behaviors in concurrent, short-term results. Although some associations between the parent and family predictors and externalizing behaviors were modest, we demonstrated that the within-person proportion of variance explained in conduct problems was as high as 32% for the model that included parental mental health, and 20% for the model that included interparental conflict.
Conclusions
This study's most clinically significant finding is the robust association between greater concurrent parental depressive symptoms and youth conduct problems, which may suggest prioritizing parental mental health (e.g., via mental health screening) for improving both parent and child well-being. The high public health costs of both cigarette smoking and youth externalizing behaviors (Cohen & Piquero, 2009; Surgeon General's Report, 2014) motivate the need to better understand the links between parental smoking and externalizing behaviors for prevention efforts. Consistent with other research (Brook et al., 2008; Twardella et al., 2010) , the current findings suggest that targeting both parental smoking and family functioning during childhood and adolescence may have additive effects for preventing or reducing youth externalizing behaviors. Our results suggest potential benefits from identifying a range of individual and psychosocial risk factors among parents. Elevated risk scores on multidomain screening measures in primary care settings may indicate the need for preventive interventions among parents who smoke cigarettes, including smoking cessation, parenting, family relationships, and mental health programs.
